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Human Body Communication (HBC) is a wireless communication method that uses the human body as part of the
transmission medium. This paper evaluated the transmission characteristics between two users shaking hands and
the factors affecting them by the electromagnetic filed analysis. From the analysis results, it was found that the
signal path and transmission characteristics differ depending on the electrode contact conditions. The signal
transmission path is largely determined by the electrode contact conditions of the transmitter, and large transmission
characteristics were obtained by using a two electrode transmitter. In addition, the two electrode receiver has a small
change in transmission characteristics and can perform stable communication. These results contribute to the better
understanding of signal transmission mechanism of HBC between two users.

Key words: Body Area Network(BAN), Human Body Communication (HBC), FDTD, Transmission Model

1 5 % 21MHz COfAOEBERES (LFHEF « .=108,8%E
i #0=0.64 S/m) & HoO¥—EF L LR BETLF
ST, S e @mﬂm EEREILICHEOCI L T B o A OBRES (EFER « =201, HWER
WH T =T 77 SR K o> THERKT 5 Body Area 0=0.26 S/m) % A 7=,
Network (BAN) D 7= O #EREIE & L CAMEIE 21T
b (1] AFEE & 13 3E kHz 2> 58+ MHz 2 0
F ARG B OEER & U TARZBE OSBRI W2 &
MEBEO—HTH Y, NEIEIE OB T B ESREE
\ZB9 58k IEEE 802.15.6 O T/RENTWS. AfK
BT ARl L 7= Em a2 N L CARNEZ i 5%
& NI FICTER SN D ERDBEICETS L, £ OFF
N HIKHE R CTHREERBE VN E W EERH Y, T
T2 72 8LV BARLGEMECTHBEZITI) 2 &N TE D
Lo RENRETFOND.
Kﬁnf IZAEIBEOFHAFRED 5 b U =7 7 7 L%
WAL EHTOBEICEREYTD. ZTET
031:3?5% IRBWT, T 77 R EESE L —EMO
BRI U CEMmBEMAE M & mERMEOBRIZ OV TIE
+alcEsh Tl 67, “FHOAFEFEICKIT A 4
REIREBARIE A T = XL DOHFHINZ O TITRTEH S
WIS TVDRNT EREHU.
T CARIETE, v T T T NALEZEHEETT Fig. 1 Model of hand shaking two human bodies
HEEICHET, BEVWOERmEA-TZIRETEFE2T
23556 ORI RIS W THRE btﬁﬂﬁ%'fw%f’ﬁﬁk L Transmitter (Tx)
RGN 21T O . FEATAE R &, SRR
TIRIEFFERCERDMICHN D ZR g L=, it,
MO NEBEOBEFHEIC B E 5 X 2 FR 20 resistor 2000 Q
FRA 2 B A T L T oW T, SEBEICE ST S \\\\\‘~§,mmmm
FELRDEERBICONTER LE S REET V2R
L7z, Tk, ZFBTARBEEZIT O BOERR skin structure

FEYE DRSSO 72 R TR IZ OV R, Fig. 2 Model of transmitter, receiver and
R contact condition of hand shake
2 BHRBITETIL

2.1 BHETIL Fig.2 i%, B2 L TV A P EICESZEMEIES L
“HMONERFICB TR EESh AR,  BHEOERKERL TR Y, EREROMEITET %
FHICT =TT I AEEAEE L, BRI L - ClET LT 5 8Efilii 2> 5 100mm &35 . RZAEHICITE Y
3L ThD. Figl AR CHO BRI Es L W CET /L LTI » Bt A0, Figd4 (o2
OekgE RT. MEEFVEARARABEO T PHMTT AV ERT. ARTHE, HERERETH 2
R R AR L, STy 7 OMB A DECEBR LT IEEE 802.15.6 [ B{/E S vz Hul 84 ¢ &b 5 21MHz O
MHNEET L E RS, AMEETVIREIMT 2558 HREEZAND

Transmitter (Tx)

wworLl

__1V,21MHz



22 7T NBEZEBRETIL

FEHIEETHY =7 T I AREEHE Figd O X o
WCET L LT, FR@O 2 BRREEIE 1 Ko R
W E 2 OB DIBERLINTEY, [ & B
TR TEANTWND, 2095 50— OEMRE B
WORNZJE 2 21MH 7, #R0E 1V OERKK N9 5.
ZOEMEFFEM, b —FHOEME T T Uy NER
LIRS, 1 BRI EHIL, 2 BRALEE#O /T 7 NE
FR &R 2 B D R & e > TN D,

40
x —

Unit : mm

(a) Two Electrode Tx (2-EL Tx)  (b)One Electrode Tx (1-EL Tx)

Fig. 3 Models of one and two electrode transmitters
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Fig. 4 Models of one and two electrode receivers (Rx)
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Table.1 Relationship between contact conditions

of electrodes and transmission characteristics G

1-EL Tx 2-EL Tx
1-EL Rx -64.0 dB -43.9 dB
2-EL Rx -71.1 dB -46.2 dB
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Fig. 5 Electric field distribution
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(b) 2-EL Tx
Fig. 6 Direction and strength of the electric field
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